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Public Summary:
This review highlights the roles of epigenetics in human pluripotent stem cell development.

Scientific Abstract:

The precise, temporal order of gene expression during development is critical to ensure proper lineage commitment, cell fate
determination, and ultimately, organogenesis. Epigenetic regulation of chromatin structure is fundamental to the activation or repression
of genes during embryonic development. In recent years, there has been an explosion of research relating to various modes of
epigenetic regulation, such as DNA methylation, post-translational histone tail modifications, noncoding RNA control of chromatin
structure, and nucleosome remodeling. Technological advances in genome-wide epigenetic profiling and pluripotent stem cell
differentiation have been primary drivers for elucidating the epigenetic control of cellular identity during development and nuclear
reprogramming. Not only do epigenetic mechanisms regulate transcriptional states in a cell-type-specific manner but also they
establish higher order genomic topology and nuclear architecture. Here, we review the epigenetic control of pluripotency and changes
associated with pluripotent stem cell differentiation. We focus on DNA methylation, DNA demethylation, and common histone tail
modifications. Finally, we briefly discuss epigenetic heterogeneity among pluripotent stem cell lines and the influence of epigenetic
patterns on genome topology.
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